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Abstract

Objective: To explore the correlation between low vitamin D levels and the onset of pre-eclampsia in women presenting during third trimester
of pregnancy.

Methodology: This study was conducted at department of Obstetrics and Gynaecology, Lady Willingdon Hospital (LWH), Lahore from June
2021 to 31 December 2021. All the women aged 18 years or older, gestational age more than 28 weeks, diagnosed with pre-eclampsia as per
established clinical criteria were included. Equal numbers of normotensive women were selected as controls. A 5ml blood sample was collected
from each participant to evaluate the vitamin D level. Vitamin D deficiency was defined as serum levels below 20 ng/mL All the information
regarding data was collected using study proforma and SPSS version 26 was used for the data analysis.

Results: The average age for the case group was 27.22 + 3.18 years, and for the control group, it was 26.31 + 4.17 years. Similarly, the mean
gestational age for the case group was 32.38 + 3.5 weeks, and for the control group, it was 33.29 + 2.7 weeks, with a significant p-value >
0.05. In the case group, 47 individuals (28.5%) were found to have hypovitaminosis D, while in the control group, 25 individuals (15.2%) were
identified with the condition. The odds ratio (OR) 2.23 (95% CI: 1.29-3.84), and p-value of 0.003 suggests a statistically significant association
of hypovitaminosis D with preeclampsia.

Conclusion: There was observed to be a significant association between low levels of vitamin D and the development of pre-eclampsia in the
later stages of pregnancy. Women with pre-eclampsia are more likely to have a deficiency in vitamin D compared to women with normal blood
pressure.
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Introduction

Pre-eclampsia (PE) stands as one of the prevailing

Pre-eclampsia, a hypertensive disorder specific to . . .
P yp P pregnancy disorders, typically emerging after the 20th

pregnancy, poses significant risks to both maternal and

fetal health. The etiology of pre-eclampsia remains
complex and multifactorial, with various genetic,
immunological, and environmental factors implicated.
Among these factors, the role of vitamin D status has
garnered attention due to its potential influence on
vascular function and immune regulation.

week of gestation. It manifests through symptoms such
as elevated blood pressure, protein in the urine
(proteinuria), and indications of organ impairment.?

Globally, PE impacts approximately 2% to 8% of
pregnancies and carries enduring ramifications for
maternal health, extending to cerebrovascular diseases,
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metabolic syndrome, and cardiovascular
complications.? It affects 2—-8% of pregnancies and is
responsible for 25% of maternal mortality, as well as
fetal complications and mortality.® The exact cause of
preeclampsia remains unclear, and there is currently no
effective preventive treatment. Various factors, including
genetic predisposition, abnormalities in placental
development, inflammation, oxidative stress, and
immune system dysregulation, contribute to endothelial
dysfunction, which is central to the development of
preeclampsia.*

The inadequate levels of vitamin D in the women during
pregnancy, alongside numerous other deficiencies that
commonly occur during pregnancy, pose a significant
public health concern.5¢ Insufficient vitamin D
concentrations during gestation have been linked with
various adverse consequences, including gestational
diabetes, pre-eclampsia, and impaired fetal skeletal
development. Calcium metabolism disorders, such as
hyporcalciuria and low levels of vitamin D, have
consistently been observed during the pregnancy of
women who subsequently develop preeclampsia.”® The
involvement of vitamin D in pre-eclampsia is linked to its
impact on the renin-angiotensin system (RAS). Vitamin
D serves as a negative regulator of the RAS, inhibiting
the expression of the renin gene. Consequently, serum
levels of vitamin D are inversely correlated with blood
pressure and renin activity. However, pre-eclampsia is
believed to have its origin in early pregnancy,
characterized by the maternal immune system restricting
placental invasion in mothers susceptible to
cardiovascular diseases.® During pregnancy, vitamin D
is believed to contribute to implantation and placental
function, possibly because of its angiogenic,
immunomodulatory, and anti-inflammatory properties.®

Based on a comprehensive systemic analysis of
worldwide mortality, Pakistan ranks as the sixth most
populous country and carries the 3 higher burden of the
mortality of fetus, mother and the child.1® Within
developing nations, pre-eclampsia stands out as a
significant contributor to maternal mortality, accounting
for a substantial portion, ranging from 40% to 60%, of
maternal deaths.'® This condition, characterized by
hypertension and often proteinuria during pregnancy,
poses a considerable health risk to expectant mothers in
regions where access to adequate prenatal care and
medical interventions may be limited. There is a lack of
exact data in Pakistan regarding the incidence of
insufficient vitamin D levels among females with pre-
eclampsia. However, few recent studies have shown
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conflicting findings; for instance, one study observed the
higher rate of 82.8% of vitamin D deficiency in pre-
eclamptic women,'? while another found that 60.0%.13

Given the increased rate insufficient level of the vitamin
D among females with pre-eclampsia and the
inconsistent results from previous research, this study
aims to investigate the current situation. By doing so, it
seeks to explore recent information that may be helpful
in the development of strategies aimed at reducing
morbidity and mortality associated with pre-eclampsia.

Methodology

This observational case control study was carried out at
department of Obstetrics and Gynaecology, Lady
Willingdon Hospital (LWH), Lahore. Study was done
during a period of six months from June 2021 to 31
December 2021. Non probability consecutive sampling
technique was used. All the women aged 18 years or
older, gestational age more than 28 weeks, diagnosed
with pre-eclampsia as per established clinical criteria
were included. Women with first and second trimesters
of preghancy, women with pre-existing conditions known
to affect vitamin D metabolism or pre-eclampsia, women
on vitamin D supplementation and those who were not
agreeing to participate in the study were excluded. In this
case-control study, an investigation was conducted to
explore the correlation between low vitamin D levels and
the onset of pre-eclampsia in late pregnancy. Equal
numbers of normotensive women were selected as
controls after obtaining their written informed consent
and explaining the purpose and objectives of the study.

A 5ml blood sample was collected from each participant,
and promptly sent to the Hospital diagnostic laboratory
for analysis. Pre-eclampsia was defined as the onset of
hypertension (blood pressure = 140/90 mmHg) after 20
weeks of gestation accompanied by proteinuria (= 300
mg/24 hours or a dipstick reading of = 2+). Vitamin D
deficiency was defined as serum levels below 20 ng/mL.

The economic burden associated with vitamin
investigation was assumed by the researcher. All the
information regarding data was collected using study
proforma and SPSS version 26 was used for the data
analysis.

Results

Based on the demographic characteristics of 330
participants, split into case and control groups, the
average age for the case group was 27.22 * 3.18 years,
and for the control group, it was 26.31 + 4.17 years.
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Table I: Descriptive statistics of demographic characteristics. (n=330)

Variables Study groups p-value
Case group Control group
Age Mean+SD 27.22+3.18 years 26.31+4.17 years 0.780
Gestational age Mean+SD 32.38+3.5 weeks 33.29+2.7 weeks 0.811
Primiparous Ee €
P 20.6% 20.0%
Prity -I 39 40
y 23.6% 24.2% 0.603
. . 49 40
Parity Parity-Il 59.7% 54 2%
. 18 27
Parity-ill 10.9% 16.4%
. 25 25
Parity- IV 15.2% 15.2%
Total 165 165
100.0% 100.0%
Table Il: Comparison of hypovitaminosis D with study groups. (n=330)
. Study Groups OR
VaiEtales Case Control ieiiel [95% Cl]
Yes 47 25 72
Hypovitaminosis D 2350 L9700 600
yp No 118 140 258 2.23
71.5% 84.8% 78.2% [1.29-3.84]
Total 165 165 330
100.0% 100.0% 100.0%
Chi value=8.59, (p-value=0.003)*
Table Ill: Comparison of hypovitaminosis D in groups according to age and parity. (n=330)
Variables Vitamin D Study Groups Total OR p-value
Deficiency Case Control [95% CI]
Yes 38 16 54 2.615
< *
Age groups =30 No 89 98 187 [1.364-5.013] R
Yes 9 9 18 1.448
> 30 No 29 42 71 [0.513-4.090] D2
o Yes 20 9 29 2.683 *
FIIETEES No 53 64 117 [1.128-6.385] D2
Parity . Yes 27 16 43 1.973
RS No 65 76 141 [0.978-3.979] s

Chi value=8.59, (p-value=0.003)*

Similarly, the mean gestational age for the case group
was 32.38 + 3.5 weeks, and for the control group, it was
33.29 + 2.7 weeks, with a significant p-value of p > 0.05.
Parity data is presented as frequencies and percentages
for each parity level within both case and control groups,
indicating a non-significant difference in parity
distribution between the groups (p-value 0.603), as
shown in Table I.

In the case group, 47 individuals (28.5%) were found to
have hypovitaminosis D, while in the control group, 25
individuals (15.2%) were identified with the condition.
The odds ratio (OR) for hypovitaminosis D between the
case and control groups was calculated as 2.23 (95%
Cl:  1.29-3.84), indicating a higher likelihood of
hypovitaminosis D among the case group compared to
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the control group. The p-value of 0.003 suggests a
statistically significant association of hypovitaminosis D
with preeclampsia. (Table II)

Furthermore, the incidence of hypovitaminosis D was
statistically significant according to age of the women
and parity (p-<0.05), as shown in table Il and IV.

Discussion

Preeclampsia, a potentially serious pregnancy
complication marked by elevated blood pressure and
often linked with protein in the urine, presents substantial
threats to the health of both the mother and the fetus.
Recent research has placed greater emphasis on
comprehending the impact of vitamin D during
pregnancy. Maintaining sufficient levels of vitamin D at
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this stage could potentially diminish the likelihood of
preeclampsia by supporting healthy placental function
and lessening inflammation. The current study
investigated 165 women with preeclampsia alongside an
equal number of normotensive pregnant women to
assess the association between low vitamin D levels and
the onset of pre-eclampsia during the third trimester of
pregnancy. Demographically, the average age in the
case group was 27.22 + 3.18 years, and in the control
group, it was 26.31 * 4.17 years. The mean gestational
age was 32.38 £ 3.5 weeks in the case group and 33.29
+ 2.7 weeks in the control group. Parity data revealed no
significant difference between the groups (p-value
0.603). Comparatively, Rafiq et al.2* reported an average
patient age of 27.48 years, with a standard deviation of
5.618 years, and a mean gestational age of 35.05
weeks, with a standard deviation of 2.9554 weeks.
Similarly, Shen et al.1®> found an average recruitment age
of 30.3 years, with a standard deviation of 5.0 years, and
a median gestational age at delivery of 39.4 weeks.

Additionally, Tabassum et al.'6 noted that the average
age of women with preeclampsia was 25.44 years, with
a standard deviation of 4.77 years, ranging from 20 to 38
years, and the mean gestational age at the onset of pre-
eclampsia was 33.12 weeks, with a standard deviation
of 2.54 weeks.

In this study in the case group, 47 individuals (28.5%)
were found to have hypovitaminosis D, while in the
control group, 25 individuals (15.2%) were identified with
the condition. The odds ratio (OR) and p-value of 0.003
suggests a statistically significant association of
hypovitaminosis D with preeclampsia. Consistently
Arumaikannu J et al* reported that the prevalence of
vitamin D deficiency was 69%, with around 37% of
women diagnosed with preeclampsia and 32% of
normotensive women showing vitamin D levels below
20ng/ml. In another study by Singh A et al'?reported that
out 159(82.8%) patients with preeclampsia were found
to have Vitamin D deficiency, while 33 (17.2%) were
deemed to have sufficient levels of the vitamin.

Similarly, Nandedkar AM et al*’” conducted a case-
control study to examine vitamin deficiency in women
with preeclampsia, reporting that 95% of cases had
lower levels of vitamin D (35% insufficiency and 60%
deficiency) compared to 72% (46% insufficiency and
28% deficiency) in the control group. In the comparison
of this series the Singla R et al.*® carried out a study that
compared the average vitamin D levels in women with
preeclampsia and those without. Their research
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uncovered a significant link between vitamin D
deficiency and preeclampsia. The findings suggested
that preeclamptic women tended to have lower serum
concentrations, indicating a potential involvement of
vitamin D deficiency in the development of the disease.!®
Several other studies have also shown a strong link
between vitamin D deficiency and pre-eclampsia.®20
However, the mechanisms connecting vitamin D
deficiency to the onset of pre-eclampsia are not exactly
known. Some proposed mechanisms include the vital
role of vitamin D in immune regulation, inflammation,
and vascular function, all of which are involved in the
development of pre-eclampsia.?!

Additionally, the presence of vitamin D receptors in the
placenta suggests its significance in placental
development and function. Therefore, vitamin D
deficiency may disrupt these processes, ultimately
raising the risk of pre-eclampsia. Additionally, deficiency
in vitamin D has been linked to endothelial dysfunction
and impaired vascular remodeling,?? both of which are
key characteristics of pre-eclampsia. Endothelial
dysfunction can lead to vasoconstriction, inflammation,
and oxidative stress, ultimately contributing to the
development of hypertension and proteinuria, both of
which are characteristic of pre-eclampsia. 2324 These
findings have significant implications for clinical practice.

Recognizing and addressing vitamin D deficiency in
pregnant women, especially those at high risk for pre-
eclampsia, could have important implications for the
prevention and management of this condition. Strategies
such as vitamin D supplementation or increased
exposure to sunlight may help reduce the risk of pre-
eclampsia in the susceptible individuals.

Conclusion

Based on study conclusion, it is evident that there is a
connection between low levels of vitamin D and the
development of pre-eclampsia in the later stages of
pregnancy. Women with pre-eclampsia are more likely
to have a deficiency in vitamin D compared to women
with normal blood pressure. Further investigation is
needed to understand the underlying mechanisms and
potential benefits of vitamin D supplementation for
preventing and managing pre-eclampsia.
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